S1 Comparison between ENTLN and NLDN
While both NLDN and ENTLN have high detection e ciency (>90%) for CG flashes, we recognize that ENTLN observes more CG flashes than NLDN. Shown in Fig. S1 , we average the flashes density over CONUS both from ENTLN and NLDN between May 13 to June 23 2012. The daily averaged CG flash density from ENTLN is tightly correlated with those from NLDN with slope of 1.5. It can be explained by discrepancy in the grouping criterions applied to produce flash counts between NLDN and ENTLN. ENTLN groups all pulses within 10 km and 700 ms of each other as a single flash, and NLDN uses 10 km and 1000 ms as the threshold. In consequence, for the same amount of CG pulses measured by both lightning observation network, ENTLN produces more flashes than NLDN according to the grouping algorithm. Table S1 : The root-mean-square errors (RMSE) in unit of mole cm 2 between observed and modeled NO 2 VCD using WRF-Chem with varied LNO x production rates (0, 400, 500, 665 mol NO f lash 1 ). Urban areas are selected where NO 2 columns are at top 5% calculated from WRF-Chem without lightning. Non-urban areas are CONUS excluding urban areas. 
